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1. | nt roducti on

The Code of Federal Regulations, Title 9 (9 CFR) (Aninmals and

Ani mal Products) states that the Animal and Plant Health

| nspection Service(APH'S) is responsible for adm nistering the
Virus-Serum Toxin Act. It requires licensed tuberculin be tested
and approved by the Center for Veterinary Biologics (CVB) before
it can be marketed. Protein concentration is determ ned by
classical Kjeldhal digestion, distillation, and titration of the
ammoni a. Phenol is determ ned by end-point titration with
bromat e/ brom de. Satisfactory product nmust contain 1.0 ng/m =
0.1 ng/ M protein. Phenol content nust be 0.50% + 0. 04%

2. Materials
2.1 Equi pnent
2.1.1 Balance, top |oading, capable of neasuring
0.01 g
2.1.2 D gestion unit, Buchi, B-426, with digestion
t ubes

2.1.3 Distillation unit, Buchi, B-316

2.1.4 Volunetric pipets, Cass A neets ASTM
St andard E969- 83

2.1.5 Volunetric flasks, Cass A wth barrel head
gl ass stopper, neets ASTM E288 requirenents

2.1.6 125-m erlenneyer flasks

2.1.7 10-m buret with PTFE stopcock, precision bore,
calibrated to ASTM E- 694 accuracy requirenents

2.1.8 50-m buret with PTFE stopcock, precision bore,
calibrated to ASTM E- 694 requirenents

2.1.9 Gaduated cylinders, 50, 100, 250, 500, and
1,000 m, (PYREX), meets ASTM D86, D216, D447
requirenents

2.1.10 d ass-stoppered erlennmeyer flasks, 250 n



CVB/ NVSL TCSAMD513. 04
Testing Protocol Page 4 of 12

Suppl enental Assay Method for the Determ nation of Protein and Phenol in PPD
(Purified Protein Derivative Produced From Cul tures of Mycobacterium bovis Strain
AN-5) Bovis Tuberculin

2.1.11 Heating/stirring plate wwth stirring bars

2.1.12 Fast filter paper
2.2 Reagents/Supplies: Al chemcals, reagent grade. Use
distilled or dem neralized water or water of equival ent
purity.

2.2.1 Protein

1. Sulfuric acid (HSQ)--Purity: M ninum
95. 0% Maxi num 98. 0%

2. Mercury Tablets, Brinkmann |nstrunents,
Catal og No. 015-00-646-3

3. Sodi um hydroxide (NaCOH)--Purity: 98.5%

4. Boric acid (HBG)--Purity: 99.9%

5. Methyl red--Purity: 98.0%

6. Hydrochloric acid (HC )--Assay: 36.5% 38. 0%

7. Sodi um carbonate (Na,CO)--Purity: 99.9%

8. Bromp phenol blue--Purity: 98.0%

9. National Veterinary Services Laboratories

(NVSL) Control --Pool of PPD Tuberculin products

wi th established protein and phenol val ues

10. Protein, Bovum nar crystallized powder--

| nt ergen Conpany, 2 Manhattanville Road, Purchase,

NY 10577, Catal og No. 3000-70, Purity: 98.9%
2.2.2 Phenol (sone reagents sane as for protein)

1. Methyl orange--Purity: 98.0%

2. Silicotungstic acid
(Hi[ Si (WOW) 4] *26H,0) --Purity: 99.0%



CVB/ NVSL TCSAMD513. 04
Testing Protocol Page 5 of 12

Suppl enental Assay Method for the Determ nation of Protein and Phenol in PPD

(Purified Protein Derivative Produced From Cul tures of Mycobacterium bovis Strain
AN-5) Bovis Tuberculin

3. Arsenic trioxide (As,0)--Purity: 99.9%

4. Sodi um bi carbonate (NaHCG;)--Purity: 99.9%
5. Potassiumbromate (KBrG)--Purity: 98.5%
6. Potassiumbromde (KBr)--Purity: 99.0%

7. Phenol (GHOH)--Purity: > 99.0%

3. Preparation for the Test
3.1 Training of technical personnel

No special test-related training is needed for this testing.
Anal ysts performng this procedure should first conduct

2 trial runs using controls and standards and obtain results
Wi thin acceptable limts.

3.2 Preparation of equipnent/instrunmentation

Becone famliar with Buchi instruction regardi ng operation.
Turn on water that aspirates funme from suction tube of the
digestion unit and keep the water cool in the condenser of
the distillation unit. Adjust water flow in the
distillation unit to approximately 1 L per mn. Turn on the
distillation unit. Set tine preselector to “2” (2 mn) and
stopcock for aspiration to “Of.” Mke sure that Buch
bottl es of NaOH and water are adequate.

3.3 Preparation of reagents

3.3.1 Protein Test (all reagents stable for at |east
6 nmo unl ess specified)

1. Cut Hg tablets into half.

Caution: Because tablet contains nercury, handle
in fume hood and wear gl oves, protective gl asses,
and nask.
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2. 32% NaOH, dissolve 640 g £+ 1 g NaOHin 1.4 L
HOin 2-L volunetric flask on the magnetic
stirrer. Cool to roomtenperature. Dilute to
volume with HO  Repeat above until Buchi 10-L

bottle is full. Store at 4°C

Caution: NaOH is caustic--Avoid contact with
skin.

3. Saturated HBG;, add 15 g to 100 M HO Stir,
with heat, until all HBGO; di ssolves. Sone HBO
recrystallizes when cool. Store at room
tenperature (RT).

4. 0.5% nmethyl red, dissolve 0.5 g in 100 m
ethanol. Store at RT. Stable for 2 no.

5. Standardized 0.01 NHC-0.02 NHA, 1.7 m

HO /L HO Titrate exactly 0.0100 g dried sodium
carbonate dissolved in 25 mM HO |Indicator:

3 drops 0. 1% brono phenol blue; the col or of
endpoint is green not bluish green, nor yellow sh
green. Store at RT.

Cal cul ati on:
N HO = [(g Na,CO;) x(1000)]/[(Vol HA)x(52.994)].

Caution: Concentrated HO is corrosive--Handle in
fume hood. Avoid contact with skin.

6. Protein standard, weigh approximately 2 g
Bovum nar crystallized powder and transfer to 2-L
flask. Dissolve and dilute to 2 L with HO
Aliquot into 15-m portions in 30-m serumvials.

Seal under nitrogen. Store at 4°C

3.3.2 Phenol Test (all reagents stable for at | east
6 nmo unl ess specified)

1. 20% HA, slowy add 200 Ml HO to 600 m H,Q,
dilute to 1 L. Store at RIT.
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2. 0.1%nethyl orange, add 0.1 g nethyl orange to
100 M HO Filter if necessary. Mke fresh
every 2 no. Store at RT.

3. Silicotungstic acid solution (SAS), dissolve
60 g H[ Si (WOw) 4] *26HO0 in 400 M HO in 500-m
volunetric flask. Add 50 ml HSO,. Wen cool,
dilute to volune with HO. Store at 4°C

4. darifying solution (CS), add 50 m SAS and
125 M 20% HA to 325 mM H,O Prepare fresh prior
to each test.

5. "Acid solution" for As,O standard sol ution,
add 110 M HA and 2.5 m nethyl orange to 100 mi
HO Store at RT.

6. 0.0500 N As,0;, dissolve 2.4730 g dried As,G
in 25 mM hot IN NaOH in 1-L volumetric fl ask.
Neutralize with 25 m 1IN HSO. Cool and dilute
to vol with HhO Store at RT.

Caution: As,O; is extrenely toxic--Avoid contact,
handl e in fume hood using gl oves, nmask, and
goggles. Consult Material Safety Data Sheet for
specific handling instructions.

7. Phenol standard, dissolve 0.50 g phenol in
50 M HO and dilute to volune. Store at RT.

Critical Control Point: The final diluted vol unme
of the test fluid nust be adjusted as described in
4.3.2.8.

8. Test fluid (TF), dissolve 0.30 g NaHCG;,

1.67 g KBrG;,, and 15.00 g KBr in HHOand gqs to 1 L
with HO  Store at RT. The TF vol une nust be
adj usted by adding corrected volunme of HHOto TF.
It nust take a volune of 21.3 m to titrate 25 ni
0.050 N As,Q;, in 10 M "Acid Solution.” A first
time titration will require less than 21.3 nl TF.
Adj ust as described in the foll ow ng exanpl e:
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Exanple: Assune the first time titration vol unme
is 20.5 m.

(1,000 M of TF)-(20.5 M) = 979.5 ni

(979.5)(desired vol) or (979.5)(21.3) =1,017.2 i
(actual vol) (20.5)

For corrected vol of HO 1017.2 - 979.4 =
37.8 mMl to be added to TF.

Note: TF in buret has to be put back into fl ask.
3.4 Preparation of the sanple
3.4.1 Receipt--Reference current version of TCSOPOOO1.

3.4.2 Preparation--PPD tuberculin products are stored

at 4°Cin the walk-in refrigerator prior to testing.
Before testing, allow sanple vials and reagents to warm
to roomtenperature.

4. Performance of the test use Tuberculin (PPD) Log Sheet,
Appendi x 8.1

4.1 Protein--Analyze the control pool and protein standard
each time testing is perforned. Analyze each in triplicate.

4.1.1 Place 5.0 M PPD, % Hg tablet, and
3.0mM £ 0.1 M HSO into a Buchi digestion tube.
Sane for the standard and control.

Caution: HgO is poi sonous--Handle in fume hood, using gloves,
mask, and goggles. Consult Material Safety Data Sheet for
specific handling instructions.

Caution: Concentrated HSO, is corrosive--Handle in fune
hood. Avoid contact w th skin.

4.1.2 On digestion rack heater, digest for 30 mn after
all HOis distilled and acid cones to true boil
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tripl

AN-5) Bovis Tuberculin

4.1.3 Cool, add 3 mMl HO and cool again. Add 15 n
NaCH solution to sanple and attach to distillation
appar at us.

4.1.4 Distill about 25 mM into 50-m erlenneyer flask
containing 5 mM HBG and 3 drops indicator.

4.1.5 Titrate t
deep rose (pH 5.0
sheet.

0 endﬁoint col or change of yellow to
) with HC Record result on | og

Phenol (Analyze the control pool and phenol standard
tinme testing is performed. Analyze each in
icate.)

4.2.1 Add 5 m PPD and 100 mM CS to 250-m gl ass
stoppered flask. Shake 2 min. Filter through fast
filter paper.

4.2.2 Transfer 50 mM filtrate to another flask. Add
1 drop nethyl orange, stopper, and shake a few sec.
Cbserve the color, when red, go to 4.2. 3.

4.2.3 Titrate with 2 ml test fluid (TF), stopper,
and shake a few sec and observe the col or. en
red, repeat 4.2.3. Wen colorless, go to 4.2. 4.

4.2.4 Shake 30 sec. Add 1 drop indicator, stopper,
and shake a few sec and observe the color. Wen it
does not turn to colorless within 10 sec, titrate with
1 nL ;FS stopper, and repeat 4.2.4. \Wen colorless, go
to 4. 2.5.

4.2.5 Shake 1 mn. Add 1 drop indicator, stopper, and
shake a few sec. Observe the color. Wen red stays

| onger than 10 sec, titrate with 0.50-m TF, stopper,
and repeat 4.2.5. \Wen colorless, record total

vol of TF as the endpoint of titration and use for

cal cul ati on of percent phenol.

Interpretation of the test

5.1

Protein (Report average of triplicates.)

ng Protein/fml = (m HA)(N HCI)81.4007)(6.25)/(5 m PPD)
Satisfactory Protein Content: .0mg/mM £+ 0.1 ng/m

5.2

Phenol (Report average of triplicates.)

Percent phenol = (vol of test fluid)(0.04)-(0.04)
Sati sfactory Phenol Content: 0.50% = 0.04%
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5.3 Controls

Results for controls and standards nust be w thin acceptable
l[imts; otherw se repeat testing.

6. Reporting of test results

Val i date and report results according to the current version of
TCSOP00O01.

7. Ref er ences

7.1 Code of Federal Regulations, Title 9, Section 113.409
Revi sed January 1992, page 629.

7.2 Oficial Methods of Analysis of AOAC International
Arlington, Virginia, 16th Edition, Pat Cuniff, Editor
(1995), Volune |, Chapter 12, page 7.

8. Summary of Changes

Version .01 was witten to neet NVSL/CVB Quality Assurance

requi rements, to clarify practices in use in the NVSL/CVB-L, and
to provide additional detail. No significant changes were made
fromthe previous protocol.

Version .02 was witten to clarify practices in use in the
NVSL/ CVB-L and to provide additional detail.

Version .03 was witten to clarify practices in use in the
NVSL/CVB-L and to provide additional detail. The follow ng are
t he significant changes made fromthe superseded protocol

1. Change in the digestion apparatus

Version .04 was witten to clarify practices in use in the
NVSL/ CVB-L and to provide additional detail.
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Appendi x 8.1 TC Log Sheet

Tuberculin (PPD) Log

o~ ™
Coses # Date:
Sample Code: Ancityst:
Serial #: Reviewed by:
\_Commera’r: p.
[ Protein Micro-edhal  (Bmisarnple) Lol HOWIN HCH (140081 (103 (.25, h
: [¥ol. sarmgle)
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7] ”
b rrgfm
c
2 o]
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c
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L rgimil
c
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3] rngdmil
S < el
4 Phenol  thation:
n:  (5md sarnple) (o, Test Elud] 1.04) - [.04)
Averciger
Sarmple Vol Test Fluid | . % Phenol g
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o
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[
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9. Qui ck reference

Pr oduct code

Subm ssi on paperwork correct

Recei ved correct specinens and adequat e anount

Protein standard, date of origin
St andard acid

Test fluid, date of origin

Control PPD, date of origin

Triplicate determ nations conducted

Control phenol result within limts

Control protein result withinlimts

Protein standard result within limts

Phenol standard result within limts

Results entered into conputer, date

Resul ts val i dated, date

Anal yst Dat e




